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Estimated frequency of resistance alleles to Bt toxin CrylAc in the field 


populations of Helicoverpa armigerd | Hiibner[] from Northern China 
CHEN Hai-Yan[] YANG Yi-Huall WU Shu-Wen[] YANG Ya-Jun[] WU Yi-Dong'[] Key Laboratory of 
Monitoring and Management of Plant Diseases and Pest Insects[] Ministry of Agriculture[] Department of 
Entomology[] College of Plant Protection[] Nanjing Agricultural University[] Nanjing 210095[] China[] 
Abstract[] An improved F, screen technique was used to estimate the frequency of alleles conferring resistance 
to Bt cotton producing the CrylAc toxin in field populations of the cotton bollworm Helicoverpa armigera 
П Hiibner{] collected from Northern China in 2005. Eggs were collected from Bt cotton in Anyang of Henan 
Province and Cangxian of Hebei Province[] respectively. The collected eggs were reared with artificial diet in 
the laboratory. The 2nd instar larvae were subjected to a primary selection with 1 g/cm’ activated Cry] Aci 
and the survivors were individually mated with moths from a laboratory-selected resistant GYBT strain. After 
screening F, with a discriminating dose of 2.5 şag/em” activated CrylAc[] we estimated the field resistance 
frequency of 1.4 x 1077 for Anyang population from Henan Province[] and 1.5 x 1077 for Cangxian population 
from Hebei Province. Susceptibility of five field populations of H. armigera collected from Northern China 
cotton area and Xinjiang cotton area during 2004 — 2005 was investigated using a surface contamination 
bioassay. Geographic variations[] < 8-fold[] were found between these populations. In general[] the field 
populations of H. armigera in Northern China have not evolved prominent resistance to CrylAc[] and their 
resistance frequency to CrylAc is at a normal level. But Bt resistance risk still exists[] and the early resistance 
detection and alarming system should be initiated in China as early as possible. 


Key words|] Helicoverpa armigerall Bt cotton[] Bt 8-endotoxin[] Cry 1 Ac[] resistance allele[] resistance detection 
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Table 1 Estimation of resistanc€ 1 КП allele frequency to Bt toxin CrylAc of field populations of Helicoverpa armigera 
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Population Number of larvae Survivors from Number of arranged Single-pairs Field parents Estimated resistance 
source for primary selection primary selection single-pairs with fertile eggs with rs genotype allele frequency 
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Anyang[] Henan 9 984 123 70 22 5 1.4x 10 
0000 -3 
Cangxian[] Hebei 2 928 60 41 14 2 1.5x 10 
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Table 2 Toxicity of Bt ö-endotoxin CrylAc to different field populations of Helicoverpa armigera 
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Year Population source Slope + SE 095%0 00 E] 9596 FLO Relative susceptibility ratio” 
2004 П О О О Anyang] Henan 2.282 + 0.336 0.191] 0.068 ~ 0.3190 7.9 

2004 0000 Gaoyang[] Hebei 3.252 + 0.466 0.104] 0.086 ~ 0.1260 4.2 

2004 00000 Akesull Xinjiang 1.233 + 0.272 0.024] 0.008 ~ 0.0410 1.0 

2004 0000 Shawan[] Xinjiang 1.634 + 0.316 0.024] 0.014 ~ 0.043[] 1.2 

2005 П О О Anyang] Henan 2.212 = 0.296 0.131П 0.072 ~ 0.2710 5:2 

2005 0000 Cangxian[] Hebei 2.029 + 0.349 0.064] 0.050 ~ 0.084[] 2.6 

*«HOOO000000000000000 Lc 00 O Relative susceptibility ratio was determined by comparing with the LCso of the population from 
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